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(54) Differential delay element to prevent common mode oscillation and input hysteresis 



(57) A system for providing a differential delay ele- 
ment which optimize the prevention of both common 
mode oscillation and input hysteresis. The system 
includes a first voltage supply terminal, a second volt- 
age supply terminal and a current-regulating voltage 
terminal. The system further includes a current-control 
MOS transistor having its source connected to the first 
voltage supply terminal and its gate connected to the 
current-regulating voltage terminal. A pair of inverters 
are connected to the current-control MOS transistor. 
Each inverter has an Input MOS transistor with its 
source connected to the drain of the current-control 
transistor and its gate forming a respective input termi- 
nal, and a load MOS transistor with its drain coupled to 
the drain of the input transistor and forming an output 
terminal, and its source connected to the second volt- 
age supply terminal. The system still further includes a 
pair of cross-coupling means to prevent common mode 
oscillation, each connecting the gate of the load transis- 
tor of a respective inverter and the output terminal of the 
other inverter to form a positive feedback. A pair of MOS 
diodes are coupled to the load transistors to prevent 
input hysteresis characteristics. Each diode is coupled 
between the drain and the source of a respective load 



transistor. To prevent both common mode oscillation 
and input hysteresis, the channel sizes of the diodes 
substantially equal the channel sizes of the load transis- 
tors. 




FIG. 8A 



Printed by Xerox (UK) Business Services 
2.16.7/3.6 



EP 0 820 146 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 97 11 1053 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, wfiere appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPUCAT10N (lntCL6} 



us 5 063 311 A (SWAPP MAVIN C) 
5 November 1991 

* abstract; figures 1,2 * 

EP 0 379 955 A (NAT SEMICONOUCTOR CORP) 
1 August 1990 

* abstract; figures 5,4 * . 

US 5 635 879 A (SUTARDJA PANTAS ET AL) 
3 June 1997 

* abstract; figures 10,16 * 

US 5 576 647 A (SUTARDJA PANTAS ET AL) 
19 November 1996 

* abstract; figures 10,16 * 



The present search report has been drawn up for all claims 



1,5, 

8-10, 

18-20 



1,5, 

8-10, 

18-20 



1-20 



1-20 



H03K3/356 

HO3K3/0231 

HO3L7/099 

H03K5/13 

H03K3/013 



TECHNICAL FIELDS 
SEARCHED (lnlCI.6) 



H03K 

H03L 



Plaoa of search 

THE HAGUE 



Dote of completion c4 the search 

8 June 1999 



Examiner 

Segaert, P 



CATEGORY OF CITED CX>CUMENTS 

X : partioulariy mlvvont if takvn alon* 
Y : poitioulariy mtavant if oombinad with another 

dooument of the torn* oat*) 
A : tMhnobgloal baokgreund 
O : non-writt«n diaoloaura 
P : intamfwdiatft document 



T : theory or principle underlying the invention 
E : earlier p^nt dooument, but publbhed on, or 

after the filing dote 
0 : document oited In the appTioation 
L : document oitad for cither reeiona 

&: memberof the same patent famtty,ooneapondlng 
dooument 



EP 0 820 146 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 97 11 1053 



This annex lists the patent family membere relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

08-06-1999 



Patent document 
cited in search report 



Publication 
date 



Patent family 
memt)er(8) 



US 5063311 A 05-11-1991 



JP 4297117 A 



For more details atwut this annex ; see Official Journal of the European Patent Office, No. 12/82 



Publication 
date 



21-10-1992 



EP 0379955 


A 


01- 


■08- 


-1990 


US 


4876519 A 


24-10-1989 










CA 


1303690 A 


16-06-1992 












JP 


2233012 A 


14-09-1990 


US 5635879 


A 


03- 


-06- 


■1997 


US 


5576647 A 


19-11-1996 










WO 


9701216 A 


09-01-1997 












US 


5686867 A 


11-11-1997 


US 5576647 


A 


19 


-11- 


■1996 


WO 


9701216 A 


09-01-1997 










US 


5686867 A 


11-11-1997 












US 


5635879 A 


03-06-1997 



3 



